Overview and Recommendations

ical kinetics to complex field situations involves difficult computations of mass and energy
transfer that were virtually impossible until the advent of modern computers. The
remote-sensing capabilities of satellites and new geophysical techniques have not only
been an aid in exploration for ores but have permitted an interpretation of the areal
and depth distribution of many mineral deposits. The availability of up-to-date scientific
equipment has been a basic requirement for achieving an improved understanding of
ore deposits and for effective application of that knowledge,

Even more important than the physical advances in equipment is the versatility of
today's earth scientists. New concepts of ore-forming processes are evolving from sci-
entists who are able to bring electron microprobes as well as rock hammers, computers
as well as phase equilibria, mass spectrometers as well as maps, LANDSAT images as
well as microscopes to bear on difficult problems,

The development of our understanding of ore deposits appears to be running a course
parallel to, but two or three decades behind, that of global geology. In the half century
prior to World War II there was considerable speculation about the permanence of
continents and oceans, the distribution of ancient faunas, and the apparent fit of con-
tinental masses on opposite sides of the Atlantic Ocean. Extensive studies since 1945
of the morphology of the ocean basins, global seismicity, magnetic patterns in the oceanic
crust, and the development and application of radiometric dating methods led to the
theory of plate tectonics in the 1960's. This theory dramatically systematized geologic
thought regarding the interrelationships among fields such as seismology, paleomagne-
tism, paleoclimatology, sedimentation, stratigraphy, structural geology, petrology, and
fuel and nonfuel economic geology. In the study of ore genesis, we are now in a position
quite analogous to that of the development of the model of plate tectonics in the early
1950*s. Many tools have been developed, testable concepts are being formulated, and
processes that were only subjects of speculation for decades are now being examined
quantitatively. As reviewed in the accompanying chapters, some of the major problems
are well on their way to solution; other questions remain, and unifying models still
need development.

Full cooperation between the academic community, government, and particularly
industry will be necessary to maximize the scientific and technical advances. Industry
controls access to most of the deposits that might be chosen for such studies and possesses
a large and necessary pool of scientific expertise and descriptive information.

The scope of multidisciplinary studies needs to be broader than just the immediate
environs of the deposit; it must include the regional geology, geochemistry, geophysics,
and hydrology.

Three possible approaches to increased multidiscipinary efforts are the following:

1.   Coordinated projects. Individual researchers working on specific questions related
to the same overall problem could coordinate their efforts to produce integrated mul-
tidisciplinary results. This approach could be implemented without creating any new
organizational structure. However, there is a need for both individual and fiscal com-
mitment over the term of the project if significant advances in understanding are to be
achieved. A current example of such a multidisciplinary project is the study of the
Kuroko massive sulfide ores in Japan, which involves the cooperative efforts of about
30 scientists from the United States, Canada, and Japan.

2.  Field stations.4 Facilities located close to important types of mineral deposits could
provide a focal point for coordination and continuity of multidisciplinary research. A
rotating crew of industrial, academic, and government scientists, supported by a con-
tinuing technical staff and basic laboratory facilities, would conduct research on related
aspects of the same problem. In addition to providing a central facility from which to
conduct research, field stations could provide (a) an effective means of transfer of
information during the various stages of investigation and (b) a locale to test new ideas,
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